Axial Response of Straight and Tapered Bars 
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The total elongation at the bottom of the string, assuming the package to be infinitely 
rigid, is therefore 


A L = (AL)i +(A L) 2 
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The corresponding cross-sectional areas in this case are 


Ai = 2 x 3.14 x 4.5 x 0.45 = 12.7 in. 2 
A 2 = 2 x 3.14 x 5.7 x 0.60 = 21.4 in. 2 


Hence, substituting the relevant numerical data yields 
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0.283 X 144 


2 x 30 X 10 6 
= 1.58 in. (40.13 mm) 
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The foregoing method of analysis can be extended to any number of steps. 
Hence, in the more general case where we have to deal with a rod of variable cross 
section, for which a proper variation of the cross section with length is difficult to 
define, the rod shape may be approximated by a finite number of elements. The 
deflection can then be computed for all the individual elements and added directly 
to obtain the complete elongation. 


Design Problem 19.4 

An aluminum tube of 1 in. mean radius and 0.25 in. wall thickness is compressed between 
two rigid blocks by means of a long bolt of 0.75 in. outer diameter as shown in Fig. 19.6. 
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Fig. 19.0 Bolted assembly with rigid end blocks. 



